


Supplies: 


2 magnets, various coils, Spring setup, less than 10 g mass. Voltage sensor, 
Computer with data studio 


Theory: 


Faraday’s law states that a changing magnetic flux induces an electromotive force. 
AD», 
4 = 一 人 一 一 
dt 


Where, Pm = 7۰۸ = BA cos(@) 


Therefore, if a magnet oscillates in and out of a coil, it should generate a potential 
difference across the coil. This induced voltage generates a current which can be 
transmitted to other electric devices. This current oscillates similarly to the 
magnetic field. Remember Ohm’s Law, V=IR. If the current 1s transmitted to 
another coil than a magnetic field 1s generated in the secondary coil. The magnetic 
field of a coil acts similarly to a magnet. If the current is flowing so the magnetic 
field points up through the coil, than the upside of the coil is magnetic North and 
the downside of the coil is magnetic South. 





Which means the north side of a magnet nearby will feel: a repulsion due to the 
generated north side of a coil, or an attraction to the south side of a coil. Note the 
current 1s oscillating, therefore the upside of the coil is alternating between North 
and South. 
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Figure 1 


1. Setup two coils, the magnets, 
springs, and ring stands as shown in Figure 1 and picture above. Make sure 
you are not over the base of the stand as this becomes magnetic and can 
cause problems within the experiment. 


2. Move the magnet in one coil upward and then release so that it has a simple 
harmonic motion. Make sure it moves in and out of the coil smoothly. 
Adjust to find a good position. What happens with the other magnet? Why 
do you think this is happening? 
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3. What will happen if you reverse the leads in on the two coils. Try it. What ^ - S T= 
was the vie of سو‎ the polarity of the leads connecting the two coil? . 
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4. What do you think will ER if you add a mass of less than 10 g to one of 
the magnets, you may need to change the height of the stand? 
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Why did the behavior change as a result of changing the mass of the magnet 
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6. What will happen if you use a different number of co 
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7. Why did the magnets behave as they did? 
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3. Record the data from part 2 in the table. Average the absolute value of 5 
consecutive maximum positive voltage points and their corresponding 


absolute value of 5 consecutive negative voltage points. The plot may look 
like the figure below. 
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4. What happens if you change the polarity? Switch the leads and redo part 2. 
What did you discover? Why do you think that is the case? 


5. Repeat step 4 for 3 more coils of various number of loops, try to keep your 
amplitude consistent. You may have to zoom in to see the plots for some of 
the coils. 
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How did the Voltage change when you changed the number of coils? 
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Plot the average voltage (y-axis) versus the number of coils. What is your slope? 
Slog = 6x lo 


What does the slope represent? (Think about Faraday’s Law) 
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Summarize what you learned in 3-5 sentences. 
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Voltage of the System 
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